TECHNICAL  EDUCATION. 


Excerpt  from  the  official  report  of  the  Eighth 
Annual  Convention  of  the  National  Brick  Man¬ 
ufacturers’  Association  at  Chicago,  Jan.  23,1894. 
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TECHNICAL  EDUCATION. 


The  Committee  on  Resolutions  made  the  following  report 
to  the  National  Brick  Manufacturers’  Association  in  con¬ 
vention  assembled  at  Chicago,  January  25,  1894: 

Mr.  President  and  Gentlemen  of  the  Association: 

A  member  has  furnished  your  committee  with  the  following  valuable 
suggestions  relative  to  the  establishment  of  a  School  of  Ceramics,  which 
we  here  present,  and  cordially  recommend  its  adoption : 

“Whereas,  Clayworking  in  the  United  States  having  assumed  for 
many  years  past  an  increasing  importance,  and  having  now  fairly  taken 
its  place  in  the  front  ranks  of  the  American  mineral  industries,  and  while 
the  present  educational  machinery  of  the  colleges  and  universities  of  the 
country  is  full  and  exhaustive  in  all  branches  of  engineering  and  scien¬ 
tific  inquiry  except  that  of  ceramics,  and  as  there  is  no  single  university 
or  college  in  the  whole  country  which  provides  any  course  of  study  in 
ceramics,  or  which  even  offers  special  facilities  to  those  anxious  to  take 
the  science  as  a  special  study,  and  whereas,  other  nations,  notably  Ger¬ 
many,  France,  England,  and  even  Japan,  have  full  and  elaborate  courses 
for  the  education  of  clayworkers  of  all  classes,  and  the  clayworkers  of 
the  United  States  are  not  afforded  the  proper  facilities  for  educating 
themselves  at  home,  and  are  handicapped  in  the  race  for  precedence 
with  the  other  nations  of  the  earth,  being  compelled  to  learn  by  costly 
and  often  ruinous  individual  experiments  that  which  they  ought  to  easily 
learn  before  beginning  their  career  as  clayworkers  ;  therefore,  be  it 

“ Resolved ,  By  us,  the  National  Brick  Manufacturers’  Association  of  the 
United  States  of  America,  in  convention  assembled,  that  we  submit  these 
facts  above  cited  to  the  earnest  and  careful  consideration  of  educational  in¬ 
stitutions  of  the  country  ;  that  we  will  support  in  all  ways  that  we  can  the 
establishment  of  a  ceramic  course  in  any  high  grade  educational  institu¬ 
tion,  predicting  for  the  first  American  school  which  fills  this  breach  in 
our  otherwise  magnificent  educational  system  a  name  and  fame  as  broad 
as  this  great  land,  and  a  never-failing  claim  to  the  gratitude  and  esteem 
of  the  American  clayworking  industry. 
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“And  further  resolved,  That  the  secretary  of  this  Association  he  requested 
to  furnish  the  press  with  a  copy  of  these  resolutions,  and  that  he  also 
have  a  sufficient  number  of  them  printed  and  sent  to  the  different  colleges 
of  the  country.” 

Thos.  H.  Flood,  Philadelphia,  Chairman , 

Frank  O’Brien,  Monroe,  La., 

William  Baumann,  Racine,  Wis., 

E.  J.  Burke,  Rochester,  N.  Y.,  1"  Committee. 

Conrad  Clippert,  Detroit, 

J.  A.  Buckstaff,  Lincoln,  Neb., 

J.  T.  Seddon,  Kansas  City,  Mo.,  J 

The  following  paper  was  presented  during  the  course  of 
the  meetings  of  the  Association  : 

HOW  CAN  WE  BEST  SECURE  TRAINED  HELP? 

EDWARD  ORTON,  JR.,  E.  M.,  COLUMBUS,  OHIO. 

I  have  noticed  in  the  columns  of  The  Clay-Worker,  during  the  past 
year,  articles  from  several  of  the  members  of  this  Association,  in  all  of 
which  the  value  of  scientific  training  and  special  education  for  clay- 
workers  has  formed  the  theme.  The  point  of  view  from  which  these 
writers  look  at  the  subject  (R.  Brick — A.  Crossley)  is  naturally  different 
somewhat  in  each  case.  Some  recommend  the  use  of  the  present  educa¬ 
tional  apparatus  of  the  country  and  others  think  that  better  results 
would  be  had  by  establishing  practical  schools  on  the  manual-training 
system.  But  in  all  cases  a  substantial  unanimity  of  opinion  prevails  on 
one  thing,  and  that  is  the  ability  of  science,  and  especially  chemical 
science,  to  help  the  clay  worker  in  his  daily  work. 

During  the  summer  of  1883,  and  again  in  1892,  it  was  my  fortune  to  be 
employed  by  the  State  Geological  Survey  of  Ohio  in  investigating  and 
preparing  a  report  on  the  condition  of  the  clay  working  industries  of  that 
state.  In  the  course  of  this  investigation,  I  was,  of  course,  thrown  into 
intimate  relations  with  the  workers  of  all  branches  of  the  ceramic  art, 
and  thus  had  unusually  favorable  opportunities  to  find  out  what  the  status 
of  the  clayworkers  was  in  regard  to  the  scientific  aspect  of  their  busi¬ 
ness.  It  wTas  a  surprise  to  me,  in  my  first  trip,  to  find  the  use  of  chemi¬ 
cal  or  other  scientific  information  so  small ;  but  after  nine  years  had 
passed,  and  I  again  made  the  rounds  and  observed  the  wonderful  ex¬ 
pansion  and  increase  in  prosperity,  and  the  distinct  but  less  visible  im¬ 
provement  in  the  quality  of  the  wares  manufactured,  I  was  indeed 
amazed  to  find  that  very  little,  if  any,  change  had  taken  place  in  regard 
to  the  use  of  chemistry  or  other  technical  knowledge.  There  are,  per- 
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haps,  several  principal  reasons  for  this  fact.  First,  I  think,  is  the  mis¬ 
apprehension  which  I  find  exists  very  generally  among  the  clayworkers 
as  to  the  way  that  chemistry  or  science  can  be  employed  in  their  busi¬ 
ness.  Most  of  them  think  that  what  is  recommended  to  them  means 
that  they  shall  employ  a  chemist  in  their  factory  to  analyze  their  clays 
and  test  their  product.  In  some  branches  of  clay  working,  this,  indeed, 
is  a  perfectly  feasible  and  rational  suggestion.  But  the  number  of  such 
cases  is  very  small.  What  most  factories  need  is  not  a  chemist  to  work 
every  day  in  his  laboratory,  but  a  manager  or  superintendent  who  has 
had  the  benefit  of  a  chemical  course  and  who  understands  the  subject, 
whether  he  has  the  practical  skill  to  make  analyses  or  not.  Many  men 
who  are  by  nature  kindly  disposed  toward  the  use  of  improved  means  in 
their  business  have  considered  this  subject,  and  after  looking  the  matter 
through  they  could  see  no  gain  in  proportion  to  the  monthly  salary  of 
even  a  young  chemist.  No  wonder  they  thought  that  way.  In  most 
brick-works  and  sewer-pipe  factories  a  chemist  to  do  nothing  else  but 
make  analyses  is  no  more  required  than  a  skilled  electrician  would  be  to 
take  care  of  a  dozen  or  so  electric  lights.  In  other  words,  it  is  not  a 
multiplicity  of  analyses  that  is  wanted— it  is  management  by  a  man  who 
knows  what  analysis  means  and  how  to  use  it.  And  this  ought  not  to 
be  at  all  out  of  the  reach  of  even  small  clayworks,  for  if  brickmakers 
show;  a  desire  to  put  men  of  this  class  forward  into  their  positions  of 
trust,  like  burners,  foremen  and  superintendents,  there  is  no  doubt  but 
that  there  will  be  plenty  of  bright  young  fellows  glad  to  qualify  them¬ 
selves  for  this  work. 

A  second  reason  is  found  in  the  fact  that  so  far,  no  American  college 
has  yet  offered  a  course  in  ceramics,  or  has  even  announced  that  they 
were  prepared  to  give  special  instructions  in  that  branch  of  chemistry 
which  deals  with  the  problems  of  clayworking.  Now,  chemistry  is  a 
very  broad  science,  it  is  much  too  large  a  field  for  any  one  man  to  cover 
even  if  he  devotes  his  life  to  the  study.  But  the  general  laws  of  chemis¬ 
try,  and  the  frame-work  or  skeleton  on  which  all  the  vast  array  of  detail 
hangs,  are  by  no  means  so  complicated  but  that  any  good  mind  can  mas¬ 
ter  and  use  them.  The  application  of  these  laws  and  principles  to  any  one 
kind  of  technological  business  is  in  itself  a  full  field  of  study  for  any  man 
to  undertake.  A  chemist  can  not  master  the  technical  chemistry  of 
ironmaking  without  much  time  and  patient  labor.  Papermaking,  glass¬ 
making,  claywrorking,  fertilizer  manufacture,  cement  making,  and  in  fact 
dozens  of  special  branches,  each  require  the  use  of  a  different  set  of  facts, 
though  all  hang  directly  on  the  great  and  important  frame-work  before 
described.  Now,  the  technical  chemistry  of  clays  is  not  especially  diffi¬ 
cult  or  complex,  unless  it  be  made  to  include  the  composition  and  use  of 
glazes,  enamels  and  other  compounds  where  the  variety  of  chemical  ele¬ 
ments  used  to  produce  the  different  colors  is  very  large.  But  while  in 
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general  the  chemistry  of  ceramics  is  not  exceptionally  difficult,  never¬ 
theless,  it  is  quite  distinct  and  separate  from  any  other  kind  of  chemical 
work,  and  thus  it  happens  that  no  college  course  supplies  just  exactly 
what  a  skilled  clayworker  ought  to  know. 

The  degree  of  engineer  of  mines  as  taught  in  most  of  the  standard 
schools  of  the  country  is  much  more  nearly  in  line  with  the  requirements 
of  clay  working  than  any  other  course.  But  it  fits  a  man  equally  well  for 
the  position  of  blast  furnace  superintendent  or  gold  miner.  So  it  is  easily 
seen  that,  though  a  graduate  in  this  course  knows  the  principles  in  which 
clayworking  rests,  still  he  has  to  learn  all  the  details  which  make  his 
knowledge  useful  and  practical,  after  he  leaves  school.  Also  to  take  the 
course  of  engineer  of  mines,  requires  that  the  student  shall  be  fairly  well 
advanced  before  beginning  it,  and  that  he  shall  spend  four  years  in  taking 
his  degree.  This  in  itself  is  necessary,  because  to  fit  a  man  to  even  enter 
so  wide  a  range  of  professions  as  belongs  to  this  course  requires  the  pur¬ 
suit  of  many  studies  and  the  use  of  much  time.  But  to  master  the  scien¬ 
tific  work  especially  needed  in  ceramics  alone,  need  not  be  so  long  a  mat¬ 
ter.  The  studies  which  are  especially  useful  in  this  course  are  geology, 
mineralogy,  chemistry,  metallurgy,  civil  engineering,  mechanics  and 
perhaps,  electricity.  Geology,  especially  in  its  economic  aspect,  is  useful 
in  defining  the  origin  of  clays,  both  as  to  the  mineral  itself  and  as  to  its 
location.  We  learn  what  the  influences  were  which  brought  the  clays 
into  the  deposits  where  we  find  them,  and  how  to  look  for  clays,  how  to 
trace  and  identify  them.  Mineralogy  instructs  us  on  the  composition  of 
clay  as  a  mineral.  It  shows  us  that  pure  clay  is  a  very  rare  mineral,  and 
that  what  we  call  clay  is  a  mixture  of  a  number  of  different  minerals. 
It  explains  how  the  proportions  of  these  minerals  vary  in  different  clays, 
and  how  some  of  them  are  called  impurities  on  account  of  their  effect  on 
the  nature  of  the  clay. 

Chemistry  has  already  been  described  as  the  mainspring  of  all  our 
knowledge  regarding  ceramics.  Metallurgy  is  the  application  of  chemistry 
to  the  problems  of  extracting  the  metals  from  their  ores,  but  it  inciden¬ 
tally  brings  in  much  that  is  of  prime  importance  in  ceramics.  The  for¬ 
mation  of  silicates  by  heat?;  their  fusion  and  thermal  properties,  the 
nature  of  fluxes  and  refractories,  the  nature  and  combustion  of  fuel,  the 
construction  of  furnaces,  kilns  and  apparatus  for  generating  heat  and 
many  other  subjects  are  considered,  which  any  one  can  see  are  directly 
useful  to  the  work  of  clay  burning. 

The  engineering  sciences,  civil  and  mechanical,  both  contribute  much 
that  is  useful  to  the  clayworkers,  but  is  knowledge  which  is  connected 
with  the  construction  of  factories  and  the  manufacturing  operations  and 
the  use  of  the  materials  made,  rather  than  in  considering  the  nature  of 
the  material  itself.  Civil  engineering  is  the  great  art  of  construction,  in 
supplying  the  demands  of  which  most  of  our  factories  find  their  work. 
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Naturally  knowledge  of  this  study  must  be  useful  not  only  in  the  factory 
but  in  keeping  the  products  constantly  abreast  of  modern  improvements 
and  the  increasing  demands  of  the  engineers  and  architects.  And  cer¬ 
tainly  no  practical  clayworker  would  consider  an  education  complete 
without  some  instruction  on  the  topics  of  mechanics— the  use  of  steam, 
the  generation  of  power,  how  to  convey  and  apply  it.  Also,  the  design, 
construction  and  repair  of  machinery  is  a  subject  which  he  will  learn  by 
bitter  experience  in  the  shop  if  he  does  not  at  school,  for  what  clay- 
worker  is  there  who  has  not  put  in  many  a  night  and  Sunday  in  patch¬ 
ing  up  his  machinery  for  another  trial? 

Electricity  has  so  far  been  of  very  limited  use  to  the  clayworker.  As 
a  means  of  generating  power,  its  development  is  proceeding  so  rapidly 
that  none  of  us  can  tell  to  what  extent  it  may  be  used  in  our  time  in  our 
factories.  And  for  this  reason  its  principles  ought  to  receive  some  no¬ 
tice  in  every  technical  course. 

The  use  of  manual  training  as  an  adjunct  to  technical  education  has 
been  lately  introduced  in  some  schools.  No  one  can  dispute  its  value,  es¬ 
pecially  to  a  student  who  has  never  had  any  experience  in  the  practical 
part  of  the  study  he  is  pursuing.  It  enables  a  man  to  judge  of  the  work, 
both  in  quantity  and  quality,  which  others  are  doing  for  him,  and  makes 
him  quick  to  detect  laziness  and  negligence  in  his  employes,  simply  by 
the  light  of  personal  experience.  This  is  unquestionably  valuable  and 
well-nigh  indispensable  to  any  man  who  has  to  handle  the  labor  of  oth¬ 
ers.  In  a  full  ceramic  course,  extending  over  a  period  of  four  years, 
manual  training  should  be  incorporated. 

Some  of  the  previous  writers  on  this  topic  have  contended  that  a  clay- 
workers’  school  should  be  largely  practical,  and  that  it  should  contain 
machinery  of  all  common  types,  driers  and  kilns  and  everything  that 
clayworkers  use,  so  that  the  scholars  learn  by  experience  the  practical 
knowledge  of  the  shop.  In  my  judgment  this  plan  is  neither  wise  nor 
feasible.  Men  go  to  school  to  learn  principles,  not  to  learn  the  minute 
details  of  their  life-work.  No  school  of  any  kind  pretends  to  turn  out 
men  competent  to  step  at  once  into  the  front  rank  of  practical  technical 
work. 

The  idea  and  principle  of  education  is  to  train  the  intellect  so  as  to  en¬ 
able  it  to  judge  in  later  life  of  the  correctness  or  fallacy  of  whatever 
comes  before  it.  The  best  plan  to  learn  practical  clay  working  is  right  in 
the  brickyard  or  pottery.  So  much  as  to  the  studies  of  a  ceramic  course. 
As  I  have  said  before,  no  American  college  gives  anything  in  this  line. 
While  distributing  some  of  the  literature  of  the  Ohio  Geological  Survey 
recently,  I  received  a  request  for  a  volume  for  the  Professor  of  Ceramics 
in  the  Imperial  University  of  Japan,  who  is  now  in  Berlin  on  leave  of  ab¬ 
sence,  perfecting  himself  in  all  that  modern  German  chemistry  and  tech¬ 
nology  can  add  to  his  already  rich  store  of  information.  It  seemed  to  me 
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a  great  reproach  to  this  country  that  the  enterprising  Japanese  should 
teach  branches  of  science  which  Americans  have  to  go  to  Europe  to  study. 

There  are  two  things  needed  in  connection  with  this  subject.  One  is  a 
formal  ceramic  course  attached  to  some  university  able  financially  and 
scientifically  to  make  it  equal  to  that  of  any  foreign  school.  This  is  no 
light  matter ;  it  can  not  be  done  in  a  day,  nor  can  it  assume  its  place  at 
the  head  of  the  American  clayworking  fraternity  except  by  a  process  of 
growth.  The  second  thing  needed  is  one  which  is  easier  to  get  and  more 
directly  and  plainly  valuable  to  the  practical  clay  workers  of  the  country. 
This  is  a  short  ceramic  course,  designed  to  take  as  pupils  the  able  and 
clear-minded  young  fellows  whom  we  have  employed  in  our  factories  as 
burners,  firemen  and  high  grade  workers,  and  give  them  in  a  two  years’ 
course  all  that  can  be  condensed  into  that  period  of  the  sciences  which 
I  have  before  mentioned.  These  young  men,  the  pick  and  flower  of  the 
clayworkers,  would  come  to  college  full  of  the  practical  knowledge  of  the 
brickyard  and  pottery.  They  would  have  a  good  many  erroneous  ideas 
to  knock  out  and  a  good  many  prejudices  to  overcome,  but  in  two  years’ 
time,  devoted  closely  to  the  study  of  just  what  they  need  most  to  know, 
they  would  go  back  to  their  work  with  new  and  enlarged  ideas  of  its  dig¬ 
nity  and  possibilities. 

Surely  there  is  nothing  unpractical  or  visionary  about  such  a  scheme. 
In  Ohio  we  have  a  short  mining  course,  devoted  to  the  education  of  prac¬ 
tical  miners  who  come  to  school  at  the  age  of  30  or  35  years  frequently, 
and  who  have  been  prevented  from  rising  in  their  work  simply  for  lack 
of  the  very  technical  education  they  are  thus  enabled  to  get.  Also  we  have 
a  short  agricultural  course,  in  which  young  farmers  can  get  in  two  years 
the  heart  and  core  of  what  the  full  and  formal  degree  would  give  them. 

There  has  never  been  a  more  beneficent  application  of  the  educational 
machinery  of  the  state  than  in  these  short  technical  courses.  It  is  the 
simplest  and  most  successful  way  to  raise  the  standard  of  technical  in¬ 
dustry.  And  if  the  plan  has  been  tried  successfully  on  miners  and  farm¬ 
ers,  why  should  it  not  succeed  on  clayworkers?  The  importance  of  the  in¬ 
dustry  certainly  demands  it,  and  the  utter  lack  of  such  training  in  any 
regular  course  makes  it  still  more  urgent  that  a  short,  practical  course 
should  be  prepared.  What  can  the  N.  B.  M.  A.  do  toward  furthering  this 
cause? 

It  is  not  for  me,  a  new  member,  who  is  attending  his  first  convention, 
and  who  is  not  yet  familiar  with  the  objects  and  aims  and  possibilities  of 
this  Association,  to  suggest  any  radical  steps  even  on  a  line  so  directly  im¬ 
portant  to  the  good  of  the  industry  as  this  kind  of  education  undoubtedly 
is.  But  there  are  others  here  who  will  be  able  to  formulate  some  steps 
to  put  us  on  record  as  conscious  of  our  need  and  our  willingness  to  assist 
the  cause  along.  [Applause.] 
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The  following  extract  from  the  Mineral  Statistics  of  the 
United  States,  issued  by  the  United  States  Geological  Sur¬ 
vey,  for  the  year  1892,  will  be  interesting  at  this  point. 

(Article  on  Clays,  by  Robert  T.  Hill,  Esq.,  p.  713.) 

“  The  great  need  of  the  clay  industries  in  this  country  is  a  system  of 
technical  education  concerning  the  occurrence,  distribution  and  utility 
of  the  clays  that  will  supplement  practical  experience  in  the  works. 
Although  much  money  is  expended  in  our  mining  and  geological  schools 
in  teaching  various  technical  branches,  nowhere  in  the  United  States  is 
a  single  course  of  study  given  upon  clays  and  their  products,  notwith¬ 
standing  their  great  value. 

Until  intelligent  men  possess  a  full  knowledge  of  the  uses  and  distribu¬ 
tion  of  clay  materials  we  can  hardly  expect  the  vast  resources  of  the 
country  in  this  line  to  be  explored.  Not  only  is  there  this  lack  of  an 
elementary  knowledge  concerning  the  classification  and  use  of  clays,  but 
nowhere  is  instruction  given  in  their  manipulation.  Brick  and  pottery 
making  and  all  other  lines  of  clay  working  require  as  much  scientific  skill 
as  any  industrial  art,  and  offer  as  great  reward  to  those  who  study  them. 
Yet  nowhere  is  that  theoretical  knowledge  taught  which  will  give  a  broad 
preparation  for  the  business.  As  now  conducted  it  requires  a  large  dup¬ 
lication  of  costly  experimentation  for  any  one  to  become  established  in 
any  of  the  clay  industries,  and  we  are  almost  solely  dependent  upon 
European  artisans  for  the  mixing,  firing,  and  decoration  of  our  wares. 
American  machines  have  done  much  to  advance  the  peculiarly  mechan¬ 
ical  portion  of  these  arts  by  improved  appliances  for  the  manipulation 
of  clay,  but  our  technical  schools  have  entirely  overlooked  the  importance 
of  other  branches  of  the  subject.” 

Since  the  preparation  of  this  circular  the  following  action 
bearing  on  the  subject  has  been  taken.  We  quote  from 
The  Clay-Worker  of  May  15th,  page  553. 

A  SCHOOL  FOR  CLAYWORKERS. 

Below  we  give  the  full  text  of  the  bill  recently  passed  by  the  Ohio  Leg¬ 
islature,  establishing  a  branch  for  clayworkers  in  the  university  of  that 
state.  It  is  not  a  perfect  document,  but  may  serve  as  a  guide  for  the  law¬ 
makers  of  other  states  who  may  wisely  follow  the  good  example  of  the 
Buckeye  state.  The  bill  has  been  signed  by  th$  governor  and  is  now  a 
law.  The  thanks  of  clayworkers,  not  only  of  Ohio  but  of  the  entire  na¬ 
tion,  is  due  to  our  able  contributor,  Mr.  Edward  Orton,  Jr.,  to  whose 
masterly  efforts  is  mainly  due  the  introduction  and  final  passage  of  the 
measure. 
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A  Bill  to  provide  for  the  establishment  of  a  course  of  practical  and  scien¬ 
tific  instruction  in  the  art  of  clay  working  and  ceramics  in  the  Ohio 
State  University : 

Section  1.  Be  it  enacted  by  the  General  Assembly  of  the  State  of  Ohio, 
That  the  trustees  of  the  Ohio  State  University  be  and  they  are  hereby 
required  to  establish  in  said  university  a  department  of  ceramics,  equipped, 
and  designed  for  the  technical  education  of  clay,  cement  and  glass 
workers,  in  all  branches  of  the  art  which  exist  in  this  state,  or  which 
can  be  profitably  introduced  and  maintained  in  this  state,  from  the  min¬ 
eral  resources  thereof,  including  the  manufacture  of  earthenwares,  stone¬ 
wares,  yellow  wares,  white  wares,  china,  porcelain  and  ornamental  pot¬ 
tery,  also  the  manufacture  of  sewer  pipe,  fire-proofing,  terra  cotta,  sani¬ 
tary  claywares,  electric  conduits  and  specialties,  fire  bricks  and  all  re¬ 
fractory  materials,  glazed  and  enameled  brick,  pressed  brick,  vitrified 
paving  material,  as  well  as  the  most  economic  methods  in  the  production 
of  the  coarser  forms  of  brick  used  for  building  purposes;  also  the  manu¬ 
facture  of  tiles  used  for  paving,  flooring,  decorative  wall  paneling,  roof¬ 
ing  and  draining  purposes,  also  the  manufacture  of  cement,  artificial  stone 
and  all  kinds  of  glass  products  and  all  other  clay  industries  represented 
in  our  limits. 

Sec.  2.  Said  department  shall  offer  special  instruction  to  clayworkers 
on  the  origin,  composition,  properties  and  testing  of  clays,  the  selection 
of  materials  for  different  purposes,  the  mechanical  and  chemical  prepa¬ 
ration  of  clays,  the  laws  of  burning  clays,  the  theory  and  practice  of  the 
formation  of  clay  bodies,  slips  and  glazes,  and  the  laws  which  control 
the  formation  and  fusion  of  silicates. 

Sec.  3.  Said  department  shall  be  provided  with  an  efficient  laboratory 
designed  especially  for  the  practical  instruction  of  clayworkers  in  the 
list  of  subjects  enumerated  in  the  second  section  of  this  act,  and  also 
equipped  to  investigate  into  the  various  troubles  and  defects  incident  to 
every  form  of  clay  working,  which  can  not  be  understood  or  avoided  ex¬ 
cept  by  use  of  such  scientific  investigation.  Said  laboratory  shall  be 
equipped  with  apparatus  for  chemical  analysis,  with  furnaces  and  kilns 
for  pyrometric  and  practical  trials,  with  such  machinery  for  the  grind¬ 
ing,  washing  and  preparation  of  clays  for  manufacture  as  is  consistent 
with  the  character  of  the  department. 

Sec.  4.  Said  trustees  shall  employ  to  conduct  this  department  of  cer¬ 
amics  a  competent  expert,  who  shall  unite  to  the  necessary  education 
and  scientific  requirements,  a  thorough  practical  knowledge  of  clay  work¬ 
ing,  and  not  less  than  two  years’  actual  experience  in  some  branch  of  the 
art.  It  shall  be  his  duty  to  teach  the  theoretical  part  of  the  subject  and 
to  conduct  the  laboratory  for  the  instruction  of  students,  and  also  to 
prosecute  such  scientific  investigations  into  the  technology  of  the  various 
clay  industries  as  may  be  practical,  and  from  time  to  time  to  publish  the 
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results  of  his  investigations  in  such  form  that  they  will  be  accessible  to 
the  clayworkers  of  the  state  for  the  advancement  of  the  art. 

Sec.  5.  There  shall  be  appropriated  out  of  the  general  revenues  of  the 
state  the  sum  of  five  thousand  dollars,  fo  be  expended  in  the  organiza¬ 
tion,  equipment  and  maintenance  of  said  department,  as  provided  for  in 
the  first  four  sections  of  this  act,  for  the  current  year ;  and  there  shall 
be  appropriated  from  the  same  fund  the  sum  of  two  thousand  and  five 
hundred  dollars  annually  hereafter  for  two  years,  for  the  salary,  supplies 
and  all  other  expenses  of  maintenance  of  said  department. 

Sec.  6.  This  act  shall  take  effect  and  be  in  force  from  and  after  its 
passage. 


